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k MODEL OF SCHOOL FINANCE

Sehool districts have basically two probleds when dealing With school

finance: hew to-get revenues, and bow to spend them.
,

By better understanding,the relationship betiV6en how school districts

raise and spend reVenue, it is perhaps possible to predict how a school

0 district would behave if there vere a change.in the amount or source of school

district-funda. Vor'example, What would happen ik school district expendi-

tures were increased aeross-the-board by 2P% -- how much would go to improve

. staffing ratios, and how much would.go.for other purposes.

HaVIng"\An understaAding of the school district behavior la key when dealing

with the" concepts of equity, equAlity, and excellence. Equity has been defined as

'being a neutral relationship between a school 414trict's resources-,-either
a

a".

.financial resou ces 'or staff- adequacy--and a districes.wealltrh, firoperty or

pprhaps income,

permit an eptf
,

ealth. An understanding ob school districts' behaviOr would

te of the impaCt on eqtiityr if there were.changes in the school

funding structure.. For exaMple, do weatthy school distrfcts (high SBV districts)

tend to have mbre favorable staffing ratios than poorer stool districts? What

. -

would happen if an adjustrent were made to the state formula, which would give

school districts having higher salary costs More money? HoW would this affect

the relationship between:staff adequacy and measures of wealth? 'N

A second concept by which to judge possible changes in school district

-behavior is the notion of equality.- Equality feauCCinctly defined as the

limited variation ir.the

tional (s'taff adequacy)..

distribution of resources, either financial oF educa-
,

Qnce again, knowing the relationship between hem
,

séhool diStricta receive and spend their money mad shed-light on predicting

what influence..a chaage in funding would have on the distribution of ifinancial or

.1



educational resoarces.

funding mech nisn, what

reSources1

2

To put it another way.,b if there were a change in th&

would. be the estimat#thange in the distribution of

A third concept concerning school finance is excellence -- a minimit,

level .of res

io go beyand

among those

then adjustm

up ta the de

in haw schoo
t

up to a mini

Aft'
. (It would 41

available to

urces, financial or educational', with school districts encouraged

the minimuM level. 'If there were some commion characteristics

istricts that were below what was dged to be a minimum-level,

nts could be-made to the funding mechanism to bring those districts

ired level. In other words, what changes w6uld have to be.made

districts receive and spend their money in order to bring them
1

um level Without limiting their ability io go above the minimums.

..
,

1

o be-important that the'capability to go bey6nd the minimuns be

all districts as a matter of equity.)

Bow Do Dis r cts S

School

end Their Mone

istricts spend their money id a number of ways:

they can hire mare instructional staff

ti4y can pay higher salaries

ihey oan hire more noninstructional staff

they tan hire more nonprofesSional staff'

they can initiate special categorical programs

they can sprd it on-utilities or noninstructional iteins

4
The choice of where.to gppnd appears to be, a trade-off or a zero sum.

decision. .This maans that one dgcision--say to increase salaries--will have an

Influence on another -- how many staff.to hire.' It is through the budget and'

collective batgaining,process that these decisions are made. Of course, if Ole

total amount to spend increases substantially, the.preasuies.of how to spew! dthe

exiSt; but aKe greatly reduced. What would happen.if there were a,

Ag
substantial increase,or-decreaseilin total revenue?, How, based on past experience,

4100

would school districts spend the increase or absorb the decrease.

The relationaip between the amount the school district haii-to spend and

how the district can spend their money Is depicted.in Figure 1.

S.
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AmouAt
to

Spend

(1) Menibership Aid

(2) LoCal Revenue.

(3) State
Cat'egorical

(4) Federal
CategonOtal

Amount
to

' Spend

9

, Staff
Adequ&cy

(1) Instructional

Staff

(2) Instruational
Support Staff

Revenue
Source

(1)! State Equalized"'
Aid.

Figure 1\

HOW DiSTRICTS SPEND MONEY

Salaries

(1) Level

(2) Kmefits

(1)

Other
Staff

Noninstructional

(2) Categorical.

.

a

Figure 2

, WHERE/WHY DaDISTRICTS GET MONEY

(2) State-Categorical
Aid

(3) Ti.eclieral Aid

(4) SEV & Millage

*A,

1 DistricF
Characteristics

(1) Size

(2) Change.in Enrollments

(3) Urbanity

(4) Average Family Income

(5) Minority

(6). Student' Achievemen

Expenditure
Patterns

(1) Basic

'(2) Added Cost

*(3) Other -

Instructional

'(4) Instructional
SupPort

(5).

4

4.

Noninstructiongl

.(1) General Aid.

(2) Previous Staf.f.
Adequacy

4 1
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Wfiere/Wh Do S ool Districts Get Their Mone
fe.

... It ls 'relatively easy tO list the places
.

where school districts get their
. 4. 40

money 7- through local property tax And millage rates, through statd aid; and
6

through state And federal categorical pogiams. The ausw4 to the question of

why they get the money is far more complicated. Why sone school districts have

tigher m1llages than others is something we still knoWiittle about./4-rhere
1

seMs tp.be two Possible explanations (eventh ugh they might be closely

At
related).

Ode possible explanation dea the chiracteristics of the community

which may influence the choice the district makes. Thosd 'characterisiics

are:

Size.of the scilool district %

I

Change sf enrollments

Per,cent minority'in the community

Urban, density

Average family income

How well their students are do14 in sc ool

Another factor that may influence how muc revenue a school district has
.

"is what-they have had in the past. It is a na oforganizations that
.

they resist cutting back. So,:if expenditures'in the .past were high,"ihey will

- likely continue to be h igh. The same can be.s

ratios.

The relatiOnship b -etween how ranch a schoo

. J
the tevenues, and why they get the 'reVenues i.

1

1

id for salaries and for staffing

has to spend, where they get

depicted in Figure 2.
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Figure 3.-

,GENERAL
r

MODEL TO PREDICT STAFF ADEQUACY

,

Staff

i" Adequacy t Abount to Spend Enagenous Variables

(1) Salaries
4

6

(2) Other'Staff
,

.(3)Expend1ture
. vkattern (3),Oistóry-

I.

Asr

s

4 i
-1,. Exogpnous.Vagiables , .

.-

.'4

% (1).Revènue Sources.

M.Di,strict . *..

.. Characteristics
!tr

. . _ .

."*.

(

Rigure 4

SPECIFIC MODEL4TO #REDICT STAFF-ADEQUACY

,

Staff. . Membership Salary ' Nem Professional
I .

.

Adequacy\ . -(a) Aid - (b) Level .. - (c) Benefits (d), Professional Staff .- (

I ""':.; i .,
f" a

Z'State ,

-+ (f) % Federal + (g) Catego.qoal + (h) Local Control + error
./.

-

P
I0.

I.

a

' r

e'.

-

Fs

P

Non Instructional

) T(hal Staff

V
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What Do We Want to Know?

-The key question in such an analysisls to determin what is it that

*should be know or what Is it that you want to happen. I* we want to know what

determines how much a school district spends, or what kin of educational pro-,-
, .

,

gram a school providesl For the purpose oV this anal4ls, we will be looking

at,what kind of educational services the school district provides. This is

basically for twD reasoni. .First,if there is a cost of doing business which

'varies among districts, it would be lost if looking at school district expendi-

tures. It would be included, however, if we were looking at educational programs.

Secondly, end perhaps more importantly, we think the papose of providing
).

funds to a school is tq proiride educational programs and, because this is

related to*the intended purpose, we th it is the better measure.

To build the model of school finance, we meiely set up an algebraic equa-
.

tion showing what we want to be able to predict -in this case a measure of

staff adequacy--and eqtiate that to the factors which may contribute to that

measure.. In the previous section,.we have assumed that staff adequacy is

rellird to the

Varialiles (the

amount of revenue thitI.
4

factors over which the'

A:school diStrict has, plus the endogenous

school district hes some control - Figure, I)

and the exogenous variables (those factors over which the school district.does

not have.control -Tigur$ 2).
,

s
.

A general hodel, therefore, to explain why some school districts have

k-

favarable measures of staff adequacy (the number rinstructional and instructional

lisupport staff per'l,000 -students) is de*Dped i Figure 3.
74

tit
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Estimating the Mddel

7

s.

a.

Up to now, we have identified the factor& influencing how a school district

spends its modey to get a desired level of instructional servicesstaff

adequacy.- But we do not tnow the strength any single factor, or any group of

factors have,in determining the level of staff adequacy.

While common sense tells us that the amlik spent is important, it Is

equally logical that the amount spent for salaries is also critical. How do

we deteithine their relative strength?. The statistical technique uwed to

estimate the influence of each of these factors.is known as multiple regression.

By using data on school diseticts which represent their behavior on these factors,

'an estimate is made which best predicts their relative influence.

As it turned out, some of the factors identified'in-the.general model

(Figure 3) had very littl ono influence.telhen actual data was applied.to the

model. Therefore, for the specific model, only those factors having a strong

:influence were included.

...11111

It is impossible, in social science research, to exactly explain or pre-

dict wiy somethingiwthis case, staff adequacy--takes place. First, these

are inevitable errors in measurement7,- and, second, there are probably factors

which we have either not identified or measured. Ideally, the"measurement

errors will be kept to a minimum. As for the factors not identified, it is

conceivable fhat decisions unique to each local district are present. Although

not Antified directly, an indirect measure of the "local dontrol" factor is

assumed to be included (the residual from the previous.year equation).

Taking into consideration only those factors making a major contribution.to

4F..staff adequacy levels and the Atical control" factor, the specific model is

depicted in Figure 4.

of
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The letter in parertthesiS(a)

-influences on'the Outcome of st#f

(a), salary levels -(b), benefit lev

.

A

7ii
elit/

represerits th

adequ10. 2WilrtUr

els (c), e/ ratio of onprofessional

f tihe facter'li

s outAmembership aid

to professionals (d), have- a strong intluer
' 4,t

familiar with regression analysis, the nu

ar.,2 given in;the appendix.),
0

The mathematical sign

).

whether an in6rease Of the

whether it would.subtract.

is alsCO. mppqatit7

factOrs
41P

would add to the

4
aased.on tiLchigan data,

a higher ratio of nonprofessied4s,tah4rgreate0mounts
,

,

i

. IP,

, r. c .

and Federal aid would add to thl staWadequacy level.
,

,

ff adeqacy. .-(For those

timatestqf t ese factors
Q, 1

. 4'1

analy0s, for it indicates

staff4dequacy level 6r
-

great4r membership ai4

12

higher salaries, higher

subtract from the staff

common sense.

f,4.:

benefit ley
.!

adequacy

of state categorical

On the other handt.

*and more noninstructional staff would %

These signs are consistent with

Another important Consideration/ fa a measure of "how good is the predictor."

This is Commonly measured by the Term*R2. An R2 of .0 would indicate no

ability to predidt while an RZ f 30 wou18.indicate a perfectability to predict.

For the specific model applildi 64iichigan data, the R2 i .72; that is, we can

explain 72% of the variance of strif adequacy levels among Michigin districts.
, A' 1(

The remainder, 28%, is attrib4ed t6 factors not identified Or errorpo-in

,measdrement or data.
.1

An interpretatiol.i.of the model can be made visually. To do this, we can
- 7

graph what would happen if ce factor--say*mbership atd-rwere to change while

alLothers were held constant.

For eicample, the following graph shows what would Happen if a district's

membership aid were' increa-sed#rom $950 per pupil te $1,700 per pupil, while

all other factoks were held constant at the average.
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_Likewise, the Jollowing graph shows what would/hapyen if a diatrices

average salaiy level were increased prom $101000 to $18,100, holding the other

actito constant at. the average.

t

T
A.

D F
FS A

T
R P.
1 E
C Q
T

A

3%.

The Effect of Salary Levels' on Staff Adequacy

Holding Ali..0ther Variables Constant,

t$ 0;000 $18 000
Ism= SAukra LEva.

4.
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The following graph shows
0

emphasized that the, individual

if the individual. factors were

the average.,

10

all the factors at the .same time

*5

lines'show what Woad happen to

:

V

h9t it aust be

staffing levels

Changed and the, others.were held constant at ,

Oro

it

a

4

4

.*
,' Membership-A

Non-Professional

Pr
F

S F
T
R' /A

-D
C . E

T
U

.

V.

S

L.

L Percent Federal

. Percent. State Categorical

. '

Non -InstrUctional

Salary

Benefit"

.a

-3.00 ..1.4.2.00'

c.

-1.00 0.00. 1.90

Dismicr VARIABLEs
(STA:WARD DEVIATIoN).
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Interpretation and APplication of the Model
.

le is imeortant &it to let an analysis of.this typebeoome
. .. i'.

.,
.

.

.' must have application to be usetql. To that'end, we.now look at.an interpxeta-

tion and application of.the model.

esoteric, it

0.

From a review af-,,t ctors, -their relative strength, and their direction'
*

(sign), it is clear th ere is a complex tombination of'factors influeficing
.

staff adequacy levels. It, would be siimplisfic to conclude, either-from

common sense or the moid$1, that merely Changing one factor--say-metbership aid

--without considering the other factOrs, would have a major impaCt on staff .

adequacy(

Conclitsion Any policy directed towatdo. (a) reducing the relationship

bet'Ween staff adkitacy and wealth (equity), (b) narrowing the distri-
...0

bution of staff adeqiiacy (equality), or (c) raiSing the leyelof

. staff adequacy (excellence) must deal with many

..)11'.
1 'The factors of Membership aid', salary

and ratio of nonprofessionals-are the most influential factors in

factors,

levels,

not just one.

benefit, levels,

determining 'staff.adequacy. If a policy were designed to effect a

.

change in staff adequacy levels, then such a policy Would have to

inclu2 these faciors, at a minimum; to be effective, and they all

liould have to be considered at the same time. A policy directed at.
, v

changing one factor would have little effect onlchanging sta'ff adequacy
.

leVels.

Conclusion 2: Membership aid, salary levels, benefit levels, and the ratio

#'

t.

of.nonprofebsionals are the 'most ialuential factors in determiningstfff

adequacy,levels.

Nr.

I.

4.
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No
4

Asjointed out earlier, the -factOrg in the model' accotnt for about chree-.
; . ,t , l

6 0 49
P

.

quarters of hh'e\rariarice of,itaff adequacy levels. The rest-4-about one-quarter--
. . .

.
! .

-is either' unknown.or due to errors in measurement., 111hile.th uddictability is
, .

.. .

, , .. .
. .

. Telatively-high for:a Social.Ssience model, it,would, not prqduce...prvcise results
,- - ,

even if,an.ideal-policy.,could.be imiIeMented.

Cbnclusion 3: A change in policy dealing'with the economic factors (e.g., member-
*

ship aid,'salary levels, benefit levels) would noi bring 'abOut a precise

* .

chanse in staff adequacy level:S.

Conclusion 4: If precise levels of staff adequacx were judged important, deci-
.

..;..

.
.

A;ons that are now made locally would.have to be:made at the state level.

. . ,

Th

.

.

.

e model lends itself well to application
a

s such as simulation. Although

not perfect, it can provide insight regarding.stich questions as: What would

happen to staff adequacy levels if'all school districts had the same member-4e
/ .

*

.ship aid, per pupil?:

.
.

. .1

In pursuing the question of equalityr-the equal distr ibution of itaff-
.

. .. .

adequacy among districts--we have posed the following'questions:

(1) What would happen to the distribution of Staff adequacy,levels

.4

, among .schoot districts if eithek.membership aid, salary levels,

or benefit levels were raised to a high4.evel (about the tioeh,

peilc6ntile)? What would.be the estimated cost? 'What would be

the'new Staffing levels?"

411

(2) What would'happento the distrfbution of staff adequacy levels-among

-school districts if all the factorsmetbership aid, Salary level§,

and.benefit levelswere raised to the same level? tihat wo41d be

the new levels?. What would it east?:

16

I.

C

9

-!
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fit
A

By substituting actual school distTict 4ata into the moder;'we get a'base

- from ihi&h.othei. comparisons, can be made. .The data 0 Icluäec1 ia Table II.
,

..^

c-- -,

It,shows,that..the mtan,'or average,;district stAtfilig Tatiivin the scale wOuld
.,

.'.
, .. %

be 54.08 staff Per 1600 Stu4ens4g.th a standalcd deviati
-

on',.orspread, of

5.34 s(aff per 1;000 students. Byplugging prolidged valuea-foi'li6mSerAtp aft,
- .

.

, sdlary levels, benefit' levels, or all of these at.the same time, a comparison

, I. ..:/.

4-

.r

can-be made of the iStimated impact of these Possible polidY alternatives:.

When membership, aid was set'at $1,515, there was a sabstantial increase

in the estimated staffing ratio (up neatly 8 per 1,000 students), but the

equality-rtheedistribution of staff adequacy--also increased, indicating a

system that wou' have less equality. Tile estimated cost of Ois'alternative

is $440 million.

When.salary levels were set.at $1.0,14o; there.Was a substantial decrease

in the estimated stiffing .ratio.(down over 3 per 1,000 students), and virtually

no change in the distribution.af staffing levels.-- the. measure Of equality.

The estimated cost of this alternative'is $220 'million. But with no increase

in teli)ership aid, this amount woyld have to be absorbed by the districtr heace

the reduction in the number of staff hired.

When behefit levels were set at $3,288, there Was a substantial decrease

in ate estimated staffing,ratioa (down about 5.5 per 1,000 studen(s) and the

diatribution7-the

(about 14%). The

measure oI equality--was reduced less than 1 per 1,000 students

.eatimated cost was $85 million, but would have to be absorbed

by_the district if there were no ihcrease in membership aid.

.. What would happe'n if the minimum membership aid were raised to $1,535, the

minimum salary level to $16,140, and the minimuM benefit level to $3,288 at

the same time?' First, the average,staffing level would be reduced slightly

(down about .8 per 1,000 Students), and the distribution--the equality meaSurer--
. ON

tt:



V

wOuld be narrowed considerably (abl 1.61 per 1,000 students or 302).

A,

.

costwould be $440 million: the increase in membership aid:-

As was.pointed ont previously, a policy to 'tedpcp the distributimeof.

s,tafflug leveIs-among districts will have to inclu4e sevral factors at*the-

.

same tiie, in this illustration membership aid, salary leV;d1s, and benefit ,

( .

levhs. E4en 'so, the reducti4en in staffing lelrers wouldbe on y About 30%, -

leaving a subkantial varistl.on left to other factors. To.rechice the distrf-

bution more, other controls would be necessa4y.

N
Although not-the major topic of this paper, mettionshould be made about

!

'the steps that would be required to bring membership aid; salary levels, and,

-4.

'.!..i

.. benefit levels up to's minimum level. It is impossible, we believe, to bring

1;.
.,.

membership up to a minimum.level of $1035 per pupil without having a minimum
N

4
. s

tax-rate set.statq-vild4. This would require a Constitutional amendment.
/ . % .

1-

..c.

Setting Minimum levels for salary and benefit levelscould be set'Vy 'statute,

. , ,
./

.

'but would have a major impact On the collective biltiesiningprocess. Most .

f 0

likely, it woad lead to a stati-wide salaiy and benefit schedule.

4

4.

I.

Ii

4

4

4

1, .
r . dim

,
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1

Future of the Model

.
. .

What is presented th this,paper is the "first cut"'of.a model.'df School
ot.

fiheince in iiietiigan..

relatettmeostaff adequacy levels, esiimiting the stiengthof the factors, I.^

It has al.eaay been of2alue by ideptilyhg.sthe faetots

.giving.some ideas of the components of a pblicy rdegardifig4choo/ flinHipg,. and
%I .-

, .
,

estimating the Impact of I possible policy alternative.
116 .

However, the model can be improved, basically in three areas. First,

A

some data, especially. salarY data, can be refined and brought up-to-date.

Secondly, it is possible by further analysis to idenlify other factorS

tributing to staff adequady levels. Third, it is possible to look at the

model over time to see if it consistently predicts school district bIiavior.

(Of courbe, it would only be of value if it were consistent.)

FinallY, the model can be expanded to explaih,,or predict; other relatip2i-
.

.

.

° (4'0. ,

ships. For example, what would happen if membership ai&or the funding formaps .

, .. 1.
b I

were changg-d? Whatimpact wouldthat have on salaries, benefits; and the . .

. other factors first, then what impact would it lave on staff adequacy levels.
4 .

Such a "System Model"--really a system-Of equationswoulA allow.one toyldok

at a'wide rahge of questions regarding schbol finance in addition td those

relatid to staff adequacy levels.
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Table I

Regression Analysis
summary Table

% Federal Aid.

% Non Instructional'

v.01 kori Professional

% State CategoriCal
z

.1353

7 .0)34

.4712

7 .0489

,

. .,,
-

\ .S4 ..Andardized
.

,.
.

R phange
2;

\
Variable Coefficient

,
, ..,

1 Membership. Aid -3.3776
.

.

(MembershAp Aid)
2

8.5818

(MeObersh4p A103 1/4 -4.4717 .052.

Salary Levd1 - - .3207 .128
v

.

,

, Benefit Level ;.8778

(Benefit Level)
2\ -2:7137)4

(Benefit L.71)
3

1.4746 .237

.096

:005

.001

'"Local Control"

Ntesidtial from previ
i

ous yar equation

- .248?

Total R2

20

Simple 'R 0 Overall

,

.2k .

,

1.2,2
.

. .

.242 . 474.4
p

-.09 1428.4

<i-.31 _

-.31 .

-03 2663.7

.i8

.55 .1.

4522.9
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Table II

Estimated *act of Various Policy'Changeq
. on Staff Adequacy'Levelsx. 1.

(Staff per 1,000 pupilS)

STAFF' ADEQUACY, COST

. Change Standard Change'in
Mean III Mean Deviation Standard Deviation

.
.

. . _
. 1

Mbdel * -, 54.08 N/A . 5.34
.7

.MemberShip;Aid'. .

"to6'80 Percentile .61.99 +7.41 6,29

Oalary LeVels .

to 80 Percentile* . 50789 -3,19. 5.29
,

teliefits Levels .. :. C

to 80-Percenti1e .48.61 -5.47 4461-

-_r
.

llembership Aid,.
..

-,'Sallikry Leyels.$ and (

'Aenefit-Levels :
.. r ".

0 .
PercentileSO

,.
.

53,29 .' -. .79 '3.73

N/A
:

.

I4/A '

+.95. $440,006,000.

- .05 $220,000,000 , 70,

-',

,

\ - .73 , .$ 85.,000,4).

,

,

,

-1.61 . $440,000,000*

. .
21
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